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III. A Letter from Mr Antony Van Lcuwenhoek, 
F ${. 5. Concerning fome Fojfils of Swiflerland, 
&c. 


Delft, the i %th Decemb. 1704, 

f Aft Fibrudrj 1 imparted my Thoughts and Obfevattons 
to the Learned and Famous Monfieur Veter Valfynitr, 
Envoy from the States General to the Sreifs Cantons^ about 
Mountain- Criji*h and particularly that it was not produced 
from fee, oor grew in the Mountains, where it has its 
Increafe, as many are of opinion 5 but that it is coagulated 
of the Air, there where it is fixt in the Mountain, that 
Air and a little Moifture is (hut up in Cryftals3 the Parts 
of which being feparated, are again rtfolved into Long 
Particles, of which a great many are Hexangular. 

When the faid Gentleman return’d from Snifjerlancl y 
.! obferved in his Houfe divers Shells of Fifhes, and Snails, 
and other Rarities, which were Petrify’d, and a great 
many turn’d into Metal, with which he had fill’d a 
Cabinet 5 having made the Colle&ion among the Moun¬ 
tains and Rocks of SviferhnA. A few weeks ago Mr 
Vdkenier did me the honour 1 of a Vifit, and among other 
things, gave me four of the little Snail-fhells that he had 
gather’d in the laid Mountains, where thro length of 
time they were chang’d into Metal, for they were extra¬ 
ordinary Heavy. 

For my farther (atisfa&ion, I took one of the Snail- 
fhells, that f judged to be Metal, and beat it to pieces 
with a little Hammer 3 but .finding that it broke very 
eafily, I feparated the parts with the lefs trouble, and 
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broke the fore-part of it with my Finger*, a fmall part 
of which, reprefented by Fig. ABCD E> I placed before 
a Microfcope, of which BCD was what wasjoyn’d to 
the lore part of theSnaii-fhell, and wherein i obferved fix 
prominent Particles, and five others at A E j the which 
five were fitted or infinuated into the fix Particles j and 
how often foeVer l broke the laid Shell in pieces, I (fill 
obferved in the fore-part fix, and in the hind-part five 
Particles, in the fame order and difpofition $ fo that I 
fancy it muft have been a Limb or Part of the inclofed 
Snail, and confequently that it had been once a living 
Creature. 

Having placed one of thefe little pieces of SnaiWhell 
with the Break of the fame before a Microfcope, 1 ob¬ 
ferved that the Matter within was compofed of very 
fmall {hining Particles, which one would take to be 
broken pieces of Meta!. 

Forafmuch as I have feen fuch like feeming Particles 
of Metal, which wa* really nothing but Brimftone, I 
took fome of the little pieces of the Shell, and put ’em 
into a Glafs, and then upon the Fire, and obferv’d, that 
in proportion to the fmalnefs of the Parts, a great deal 
of Water and Sulphur was drawn off of ’em, without 
difeovering the leaft fign of Metal in the remaining Black 
Matter. 

Moreover, I examin’d that little piece of Matter, 
which, aslfaid before, l judged to have been the living 
Creature within rhe Shell * by its uncommon Weight it 
feem'd to be alfo turn’d into Metal, and the more when 
I had broken it to pieces, for then the manyfold exceed¬ 
ing fmall (hining Particles appear’d to be wholly Metallin. 

The abovefaid Matter was extraordinary hard, info- 
much that when I ftruck it againft a Steel, as they do 
with a Flint ftone, it yielded Sparks of Fire; I beat off a 
piece of it, and placed the remainder before a Microfcope, 
which (how’d itfelf as Fig. 2 . FGHI, the Break of which 
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is reprefented by GR On which fide, the more one 
view’d it, the more fhould one be perfwaded that the 
many finall fhining Particles were certainly Metallin 5 but 
when I brought it to the Fire, and endeavour’d as much 
as I was able to keep the Smoak together) it appear’d 
plainly to tne to be nothing but Sulphur, which was not 
only manifeft by the fmell of it, but that which was 
drawn off was of a yellow Colour, juft as Sulphur ap¬ 
pears to our naked Eye. 

Now that Fig. 1. ABCD E is a part of a real Snail 
is clear to me, but how, and after what manner the Sul¬ 
phur gets into the Horn, we can only guels. My opinion 
of the matter is this: The Snails and other things that are 
found upon the Mountains of Sveifftrland^ and which are 
fuppofed tot be changed into Metals, have lain, and do 
ft ill lye where a great quantity of Sulphur is fhut up in 
the Bowels of the Earth ) and that Sulphur, by a Sub* 
terraneous Heat or Warmth being render’d Fluid, mounts 
upwards in exceeding fine Particles like Fire, and fo infi- 
nuates itfdf not only into the inmoft parts of the Snail- 
fhell, where, according to all appearance, the Snail itfelf 
is almoft confumed, but alfo into the Pores of the Horn 
or Shell, and is there fixt and coagulated, fo that the 
whole Snail is converted into a Sulphureous Jyif ftance. 

This may feem ftrange to fome people, but whole that 
have dealt in Sulphur, and know into whatiaa unspeak¬ 
able great number of final! parts it can be divided by 
Fire, they can eafily conceive into what a, number of 
Bodies, Sulphur, being put into a Fluid Motion, can 
infinuate itfelf in fome Ages 5 for, according to the opi¬ 
nion of the Learned Mr . ....., as I have I een intorm'd, 
theft Snails, and other Teftaceous Anirna) , which are 
found in the High Mountains of SmylrUnd^ have bna 
there ever fince the Deluge 5 and fo man / of them by 
length of time are turned into Metal 5 or rather, accord¬ 
ing to my Hypothecs, are moftly Sulphur. 
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"Now, in order to fet before my own Eyes anew the 
exceeding Fmall Particles into which Sulphur is divided by 
Fire, I prepar’d a little Glafs Globe reprefented by Fig. 3. 
A BCD, and placed initatB> a fmall particle of Sulphur 
about the bignefs of a (Ingle Corn of Sand 3 and when 
the Glafs and the Air within it was fo Temperate as to 
agree with the Air we commonly breathe in, I feal’d that 
part of the Glafs which was open at E Hermetically, and 
then blow’d the Flame of a Candle upon the other part 
o( the Glafs v/here the Sulphur lay, till it evaporated into 
Smoak, which Smoak for a fmall fpace of time was car¬ 
ried about the Glafs in a Circular Motion t, and after that 
the Sulphureous Smoak fubfided, and fettled it felf on the 
Glafs, i examin'd it with a Microfcope, and obferved fo 
many exceeding fine Particles on the fides of the Glafi, 
that no man fcarce could believe that fuch a fmall grain 
of Sulphur could pofiibly be divided into fo many parts 5 
infomuch that the fmalleft Globules of this divided Sulphur 
could hardly be feen with one of my x bed Glafles, and 
the largeft Globules lay round about the Sulphureous 
Matter that was not quite difiblved. 

I let the Glafs Sphere lye ftill about half an hour, and 
then view’d it anew, tand obferved with wonder that 
fome of the fmall Globules of Sulphur, that lay a little 
remote from the reft, form’d themfelves into a right 
line, and that 4 or 5 were placed lengthwife, and fome 
Globules were fo extended in length, that they touche 
one another 5 but fome hours after they were all united, 
and fo compofed one little body juft like Salt-petre, when 
being joyn’d to Water, it begins to coagulate. 

This Inclination or Coagulation was wonderful to me 5 
and the more, becaufe fome of thefe Coagulations were 
twice, others three times as long as fome others that lay 
thereabout 5 and juft by thefe coagulated long Particles 
lay other Sulphureous Particles, but none very fmall. 
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*r»s true, we fee daily in Fluid Subftances, thro* a 
Secret Inclination, that Homogeneous Particles coagulate 
together, but ho>v the Particles of Sulphur, that are as it 
were glew’d down to the Glafc, ihould ailemble and unite 
in one body, is very wonderful to behold, 

1 had one Snail.fhell, reprefented here by Fig. 4. 
K. LMNG, which was extraordinary heavy in propor¬ 
tion to its bignefs, and which feem’d to me not to be 
quite wholes but that fome Dart of it was broken off, 
as at L M. 

I endeavour’d to break this Shell to pieces with my 
Fingers, but was not able, wherefore I laid it upon fome 
Lead, and fo broke it to pieces. 

I wanted no Microfcope to view thefe broken pieces, 
which feem’d to be full, excepting the flendereft part of 
the Tail, with a pale yellowilh fubftance, that was vifible 
enough to the naked Eye. 

To fatisfie my felf about the faid appearing Metallin 
Particles, I put about a fourth part of the laft mention’d 
Snail-Iheh into a Glafs, ■ and brought it to fuch a ftrong 
Fife, that the Glafs was upon the melting 5 in doing 
which, I feparated a great deal of Sulphur (in proporti¬ 
on) from it, and when I took the remaining Matter out 
of the Glafs, I faw that all the Sulphur was not extracted 
from it, for I difcovered feveraT Sulphureous Particles 
lying in the remaining Matter, which one would take 
for a black burnt Earth; and they were divided from 
each other in longilh Particles,, each of’em having 
diftinft Figures, agreeable to the places which they were 
to fill. 

I feal’d up’hermetically the Glafs wherein the extract¬ 
ed Sulphur was coagulated, to the end that no Moiftnefs 
or Vapours fhould get into it, nor none come out, and 
then I view’d thofe Sulphureous Particles that had lain 
fartheft from the Fire, and faw that the Glafs (tho’ 
nothing thereof was perceptible to the naked Eye ) was 
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cover'd with Globules, )uft as if one had fpread a Table 
all over, with Sand 5 and when I view’d the fame a little 
while after, I faw the fmall Particles were coagulated 
together in irregular Figures 5 and as 1 did imagine be¬ 
fore, that the fmall Sulphureous Particles were faftned to 
the Glafs, now I faw an Oleagenous and Watry Subftance, 
which one might call the Spirit of Sulphur, drawn off 
together with the Sulphur, and that feveral places in the 
Glafs were without the Globules, and nothing but fome 
of this Oleagenous Matter to be ieen. 

I had alfo a third Snail-fhell, whofe outmoft parti or 
Shell, was as fmooth as if it had been Polifht } and when 
I looktupon it thro a Microfcope, I obferved that, the 
Horn or Shell had been adorn d with wonderful Figures} 
from which fight 1 concluded that the Glanfe,or fmoothnefs 
of the Shell was occafiond by the long and frequent 
Attrition of the fame againft other hard Bodies, before it 
could get any Reft in the High Mountains }: as we fee in 
hard Stones that are found on the Sea (bore, which by 
the frequent Motion of the Waves or Sand about ’etn, 
become very* finooih and polifht 5 and ’twas by fuch 
Motion that the fine Figures in the Shells are quite worn 
out. 

This Shell deferibed by Fig. 5. PQLR I copldbreAk 
very eafily with my Fingers, and with my naked Eye 
difeover that it was for the moft part compofed of the 
abovemention’d fhining Matter, as it was alio for the 
moft part full of Sulphur. 

I had another Snail-ftiell, reprefertted by Fig. 6. TVW, 
which was alfo very fmooth, and when I broke that 
Shell in pieces, that which feem’d to' be fo fmooth to the 
naked Eye, appear'd now with as many fcratches as if ic 
had been rubb’d with (harp Sand 5 and this was adorn’d 
with Figures too that were not difcernable with; the P$k#d 
Ey e j a fmall part of which is here deferibed by Figv 7* 
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A B C D E F G H, which was failed a little above the o- 
ther part of the Shell, and fame part lower* asBCD. 

The abovemention d Mpnlieur put into my 

hands a little Body, whofe form or ihape is reprefented 
in Fig. 8. X YZ, which is alfo found on the high Moun¬ 
tains of SwiferUttd\ which teeming,to the Eye to confift 
ctf three Joynts, I endeavour'd to feparate ’em from one 
another, in order to difcoyer, ffpolEhly, the internal 
figure of «3 and tho l attempted to cleave it thro in the 
joynted parts with a (harp Steel, I could not com pals it, 
but broke it into irregular pieces, all which were fo 
linooth and Ihining within, that the like never occurr’d 
in any common Stone 5 and it was moreover more than 
ordinary hard; the belt judgment I could make of it 
was, that it was compos’d of flat parts. 

I laid the biggeft [piece of it upon Wood coal, and 
brought it leifurely into a ftrong glowing heat 3 in doing 
which, at firft fome Splinters of it burft away, and I 
could not perceive that there was any Sulphur in it 3 
whereupon I dropt it into a fmall Copper Veflel in 
which there was not above a Thimbleful of Water, to 
fee whether that would feparate the Parts, in order to 
difcover the Homogeneous Parts the better 3 but inftead 
of doing fo, it divided into a vaft number of unfpeakably 
fmall white Particles, to which one may give the name 
of a Chalky fubftance. 

A» Coon as this Chalky Matter was feparated, I obterved 
a Film or Scum upon the Water, which I took to be the 
Cbagulated Salts thereof. 

I took a little of the laid Water from under the Scum, 
and poured it upon a clean Glafs, and viewing it pre- 
tently after, I difcover’d, to my great. Amazement, lb 
many Clear and Tranlparent Salt-particles ( many of 
which wer e fo fine and (lender, that, they teem’d to have 
but one Circle or Circumference J^and of lo various at?d 
different figures, that l believe no Painter, tho’ his fancy 
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were never fo fruitful, could invent fuch a number of 
Figures, or trace them upon Paper , asl there fawy and 
they were fo very fmall, that feveral Thoufands of 'em 
together could not equal the magnitude of a (ingle grain 
of Sandj and forafmuch as a very great many of 'em were 
long, I fancy'd to my felf that that Figure might be pecu¬ 
liar to them, and that all the reft had only aflumed a bor¬ 
rowed form, which might be determined by the different 
manner of their uniting or coagulating in feveral places. 

I let the Water ftand upon the fo called Chalky Sub- 
ftance a few days till it was all evaporated, and then l 
difcovered a great number of very fmall (hining Particles 
lying at the bottom of the Copper-Veflel, into which 1 
had put the faid matter 5 all which I took out as dear as 1 
could, and placed them on three feveral clean Glades, 
aud then viewing ’em with a Microfoope, my wonder was 
much greater 5 for I did not only obferve fo very diffe¬ 
rent Figures, that no two of’em were like each other, but 
they were all of them as dear and bright as Cryftal, yea,, 
fome of them had as fine and regular points as a wrought 
Diamond, tho’ above a thoufand times fmaller than a 
courfe Sand. 

Among others, there appeared to me fuch a Triple 
jointed Body as is defcribed by Fig. 8. X Y Z, which 
alfo endeavoured to feparate by its Joynts, bud could not 
fucceed in this neither. 

1 laid this too upon a Wood Coal to make it glowing 
hot, as I had done the other, but a good part of it bin ft 
away when it was but juft warm, and as it began to be 
hotter, it made fuch a buftle, that if I had proceeded far¬ 
ther, I fhould have kept none of it$ whereupon I took 
a Glafs Tube above a hands breadth long, and hermeti¬ 
cally fealed at one end, into which I put what remained 
of the above-mentioned Figure, and then heating tjbat 
end of the. Tube, the faid Matter bur ft with great vio¬ 
lence into fuch fmall Particles, that many of them feeined 
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as fine as Meal or FSoxver^ ahd if I had not ftopt the open 
end of the Tube with my huger, mod of this diflbived 
Matter would have forced its way out from thence. 

Afterwards I put the fa id Tube into a glowing Heat, 
and then oblerved that a great deal of thin Watry Va¬ 
pours were extracted from the reft of the aforementioned 
fubftance. 

1 viewed the fra all Particles that were in the infide of 
the Clafs, and I faw a great many very thin Scales, fome 
of’em having right Angles, and all of ’em feera’d to be 
compos'd of fucii fmall Particles, as fine Sand feems to be, 
to tlfie naked Eye, 

1 took the aforementioned Matter out of the Clafs 
Tube, and placed it upon a Wood-Coaf in order to 
put it into a greater Heat, but asfoon as I had put it on 
the Fire, the fmall Particles flow away fo faft, that 1 was 
forced to put it into the Tube again 5 and after having 
made it red hot, I poured it out of the Tube into the 
Water, but the Heat was not fo great as to make it turn 
into a Chalky Subftance, excepting a little piece no big¬ 
ger than a Pins head, which I heated again without burft- 
ing or breaking, and dropping it into the Water it dif- 
iolved into a Chalky Subftance. 

I had feveral filch like Particles but much finaller, 
and confiding of five Joynts or Ribs, which were alfo 
found upon the Mountains of Switzerland. This Particle, 
which is delcribed by Fig. 9. I K, I flit thro the Joynts, 
but I could not doit fo nicely, but that a fmall piece of 
another Joynt ftuck to the biggeft 3 fo that I could not fo 
perfedly difeover the Rofe-like figure, as it is reprefented 
by I. 

I laid thefe flit Particles alfo upon Wood-Coal, intend¬ 
ing to heat them leifurely, but they made fuch a buftie up¬ 
on the Fire, that in cafe I had proceeded, there had been 
none left upon the Coals 3 wherefore I put them likewife 
into a Clafs Tube, as 1 had done before, but without any 
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ctther fiaccefs, thb J b*M the Tube and the •abevcrricn- 
tion’d Matter in it, firir in the. flame of a -Candle.. hsc 
it might be leifureiy heated. 3;.«i t>y thist-meaus iy •••. 
fo dilioiv’d, that it teem'd' nothing but a.Powder, and 
in this Operation there was alio ibme moifture t: haled. 

From this wonderful Burning, and that in i'uch (mall 
pieces, I could conclude nothing elfe, but that a great 
many Watery Particles were Ihut up in this fame Matter, 
and that thefe Particles were fo ftrcngly united, and 
were moreover of fo tenacious a fubftance, that it did 
not admit of the leaft Evaporation of Moifture $ and 
thefe; Watery Particles being rarify'd by Heat, demand¬ 
ed morefpace, and fo occafion’d the Burfting of the a* 
bovefaid Matter. 

1 fee the laid Tube with the Powder in it over fo vio¬ 
lent a Heat that it was ready to melt, and immediately 
thereupon pour’d the Powder into Water, but it did. 
not turn to a Chalky fubftance; and afterwards decanting 
the Water into a Clean Glafs-Tube, i obferv’d it to be 
impregnated with Salt particles, 

In doing this I faw a great number of exceeding thin 
Particles like Fig. 9 .1 &, upon the fides of the Glafs, and 
thofe *that were the thinaeft appear’d now juft as the 
fmall Holes on the out fide of a Thimble do. to the naked 
Eye. 

I placed feveral 3 f the fmall Splinters that burft in the 
Fire before a Mfc^ofcope, and order’d my Painter to 
draw that of which he had the cleareft view, as you may 
fee by Fig. 10. NO. 

This Splinter was fo narrow, that it had but three 
Rows of little Holes, which were all three no broader 
than the Hair of ones Head 5 and in Come other Splinters 
the Holes were yet final ler. 

From thefe Difcoveries, I confider’d with my felf, whe¬ 
ther there had not been forae Matter fhut up in each of 
thefe Holes, which being rarify’d by the Heat, demanded 
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a greater fpace to contain them $ but being all faft (hut 
up, and having no pailage through the Pores, was the 
caufe of thofe Bodies defcrib’d by Fig. 9. IK, to burft into 
fo many thou fa nd pieces. 

. Now if we refiedt on the wonderful Compoficion of the 
laft nam’d Figure, and the infinite number of Salt Particles 
flout up within it, and the various figures of the Salts that 
were extraded from Fig. 8. we muft lay our Fingers on 
our Mouths and cry out, O the Depth ot thefe Secrets. 

The abovemention’d Gentleman gave me , amongft 
other things, two little Dice, of the bignefs that is de¬ 
fcrib’d by Fig. 11, LM, adding, that feme people, faid 
they were Stone, others Bone 3 and that thefe Dice were 
found in Snifferland deep under Ground, and in great 
numbers in a place, where formerly there had been a Rowan 
Camp 3 and that the opinion of the Sniffers was, that the 
Roman Souldiers had made ufe of ’em in play, whilft they 
were encampt there. 

I view’d a part of one of thefe Dice, and ftruck feveral 
blows with a Hammer upon it, which indeed made Holes 
in it, but without breaking it 3 whereas if it had been 
Stone, it could not have withftood fo many blows $ at 
laft, having cut off fome fmail bits, and made ’em glowing 
hot in the Fire, I oblerv’d that it was black as Bone is, 
when it has not lain long in the Fire, and white when it lay 
longer. In my laft viewing of it, 1 was ftill the more 
confirm’d that it was Bone, for I could then difeover the 
Pores of a Bone in it 3 yet in my opinion, it could not 
be made of the Bone of an Ox, becaufe the Parts were 
fmaller. 


IV. Ex- 
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